A new geranylbenzofuranone, zantholide (1), and eight known compounds, dodeca-2E,4E-dienoic acid isobutylamide (2), dodeca-2E,4E,8Z,11-tetraenoic acid isobutyl amide (3), zanthoxylin (4), sesamin (5), kobusin (6), asarinin (7), fargesin (8) and armatamide (9), have been isolated from the bark of Zanthoxylum armatum. The structures of the isolated compounds were determined on the basis of spectroscopic (1D, 2D NMR) and HR-ESI-MS data. This is the first report on the isolation of 2 and 3 from the Rutaceae family and 4 from Z. armatum.
Compound 1 was isolated as white crystalline solid and its molecular formula was determined as C 19 H 24 O 3 by positive HR-ESI-QTOF-MS exhibiting a protonated ion at m/z 301.1824 [M+H] + (calcd. for C 19 H 24 O 3 301.1804 [M+H] + ). The IR spectrum indicated the presence of a lactone ring (1797 cm -1 ), an aromatic ring (1625 cm -1 , 1483 cm -1 ), a methyl group (1377 cm -1 , 1232 cm -1 ) and an ether (1147cm -1 , 1095 cm -1 ) group. The UV spectrum in methanol showed absorption maxima at 220 and 290 nm, which indicated the presence of a lactone ring and a substituted benzene ring. The 1 H NMR spectrum of 1 in CDCl 3 showed two olefinic protons at δ H 5.29 (1H, m, H-2') and 5.09 (1H, m, H-6'), two meta coupled aromatic protons at δ H 6.65 (1H, d, J = 2.4, H-4) and 6.64 (1H, d, J = 2.4, H-6), three methyl groups at δ H 1.70 (3H, s, H-9'), 1.66 (3H, s, H-8') and 1.58 (3H, s, H-10'), eight methylene protons at δ H 2.03 (2H, t, J = 8.5, H-4'), 2.09 (2H, dt, J = 7.5, H-5'), 3.34 (2H, d, J = 3 H-1') and 3.69 (2H, s, H-3) and a sharp signal at δ H 3.75 (3H) indicating the presence of a methoxy group. 13 C and DEPT data of 1 displayed the presence of 19 carbon atoms comprising one methoxy group, three tertiary methyl groups, four sp 3 methylene groups, six aromatic carbons (two sp 2 methine carbons and four sp 2 quaternery carbons), four olefinic carbons (two sp 2 methines and two quaternary carbons) and one lactone carbonyl group. The position aromatic protons, an oxygenated aromatic carbon, an isolated methylene and a lactone carbonyl indicated the presence of metadisubstituted 2(3H)-benzofuranone [5] . Thus, on the basis of the above spectral analysis the structure of zantholide (1) was elucidated as 7-((E)-3′,7′-dimethylocta-2′,6′ dienyl)-5-methoxy benzofuran-2(3H)-one.
In addition, eight known compounds were isolated and identified as two isobutyl amides: dodeca-2E,4E-dienoic acid isobutylamide (2) [6] and dodeca-2E,4E,8Z,11-tetraenoic acid isobutyl amide (3) [7] ; an alkaloid: zanthoxylin (4) [8] ; four lignans: sesamin (5), kobusin (6), asarinin (7) , and fargesin (8) [2c], and a cinnamoyl amide: armatamide (9) [2a] by comparison of their spectroscopic data with those reported in the literature.
Compound 1 is a new geranylbenzofuranone; 2 and 3 were isolated from the Rutaceae family for the first time, and 4 from Z. armatum for the first time. To the best of our knowledge, there is no 13 C NMR data available in the literature for compound 3.
Experimental
General experimental procedure: The melting point was determined using a Branstead Electrothermal 9100. The IR spectra were recorded on a Shimadzu IR Prestige-21 FT-IR spectrophotometer, the UV spectra on a Shimadzu UV-2600, and the NMR spectra on Bruker Avance-600 and Avance-300 spectrometers. The HR-ESI-MS were recorded on a Waters QTOF-Micro mass. TLC was performed on silica gel 60 F254 plates (Merck India Ltd.) and the compounds were visualized with iodine vapor and 20% H 2 SO 4 in ethanol, followed by heating at 110 o C. Silica gel (Merck 60-120 and 230-400 mesh) was used for column chromatography. 
Extraction and isolation:
Powdered air dried bark of Zanthoxylum armatum (5.0 kg) was extracted with methanol (3 x 10 L) for 24 h at room temperature by percolation and the percolate was evaporated under reduced pressure at 50 o C to give 750 g of methanol extract. This was suspended in water (1000 mL) and subsequently partitioned with n-hexane and ethyl acetate to obtain n-hexane and ethyl acetate fractions. The EtOAc fraction (120 g) was chromatographed over silica-gel (60-120 mesh) and eluted using n-hexane: EtOAc mixtures (10: 0.0, 9.5: 0.5, 9.0: 1.0, 8.5: 1.5, 8.0: 2.0, 7.5: 2.5, 7.0: 3.0, 6.0: 4.0, 5.0: 5.0, 3.0: 7.0 and 0.0: 10). A total of 60 fractions (250 mL each) were collected. Fractions 3-7 were subjected to CC using n-hexane: EtOAc (9.5: 0.5: 9.0: 1.0) to afford 5 (1.675 g) and 7 (0.986 g), which were further purified by recrystallization. Fraction 9 was chromatographed over silica gel (230-400 mesh) using n-hexane: EtOAc (9.7: 0.3) to give 1 (0.012 g). Likewise fractions 11-16 gave 6 (0.124 g) and 8 (1.352 g) using n-hexane: EtOAc (9.0: 1.0: 8.5: 1.5). Fractions 18 and 19 were subjected to CC over RP C18 using methanol: water (8.0: 2.0) to yield 4 (0.030 g). Fractions 25, 26 and 29-31 were purified by CC with n-hexane: EtOAc gradients (9.0: 1.0-8.0: 2.0) to furnish 2 (0.015 g), 3 (0.020 g) and 9 (2.4283 g), respectively. 
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